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Non-Preference and Antibiosis Components of Resistance in
American Cotton to the Leaf Hopper, Amrasca
biguttula biguttla Ishida®

G. BALASUBRAMANIAN! M, GOPALAN® and T.R SUBRAMANAM-

Mon-prefeience snd antibiosis components of resisiance 1o the loal hopper, Amra-

sca bigutiwla biguttula Ishida were studied in colton HE 69 (Resistant). GS 23 {1olerant)
in relation ta the susceptible variety PAS 72,

The results indicated the discriminating

behaviour of leat hopper for the cotton varieties for feeding. The variely PRS 72 harboured
as tugh as 30.96 nymphs/plant showing its grester susceptibility while GS 23 and HB 64
were less preferrad with 18,88 and 10,32 nymphs/plant reéspectively indicating their relative

resisiancs,

Mhe susceptible PRS 72 and tolerant GS 23 were more prefarred for oviposi-

tion by recording a population of 27.04 and 17.88 nymphs per plant respectively asagainst
only 10.68 in the case of resistant HB 69. The lower lamina of resistant HB 69 had a

high density of hairs (87.80/5q.cm) than the susceptible PRS 72 (8.11/Sq.cm).

Resistant

HB 63 showed less fecundity per leaf hopper (9.9 nymphs), long nymphal period (16.48
days) and Ias; parcentage of nymphs becoming adults (19.99,) compared to high fecundity
{30.2 nymphs) high percentage of nymphs becoming adultz (84.17)) and short nymphal
period (9.36 days) in the susceptible PRS 72,

Resistance is the relative-phenome-
non concerned with the interaction
between plants and insects and s
gxpressed in comparison with  other
piants or varieties which are generally
susceptible, Experiments were conduc-
ted by the authors to screen the
hirsutum cottons for
tc the leaf hopper both under field
and glass house conditions which
revealed the variety HE 63 to be
resistant, GS 23 tolerant and PRS 72 10
be susceptible. In order to prove the
resistance as true and not by “pseudo-
resistance’ due to host evasion and/
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their resistance .
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or “escape”, pot culture experiments
were conducted and studied the non-
preference and antibiosis components
of resistance to the leaf hopper in the
above cotton wvarieties and the results
are presented in lhis paper.

MATERIAL AND METHODS

Based on fhe field trials with 57
varieties and also with the confima-
tory trial under glass house conditions,
three wvarieties HB 69, GS 23 and PRS
72 -were selected as representative of
resisiant, tolerent and highly suscepti-
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ble categories. The preference or non-
preference and antibjosis mechanism
of resistance were studied with the
above three varieties.

Preference for oviposition:

Fifty adult jassids were released
in potted plants and left undisturbed
for 72 hours by which time oviposi-
tion is completed in jassids as reported
by Jayaraj (1968) and Uthamaswamy
(1969). Then the adults were removed
from the cage and the plants caged
separately 1o observe the hatching of
nymphs. The newly hatched nymphs
were removed once a day till the
hatching was over. The number of
nymphs haiched out on each variety
'was considered as a measure of eggs
laid by jassids on that variety. The
experiment was replicated five times.

Preference for feeding

It was studied in a similar manner
by introducing fifty freshly hatched nym
phs into the cage. The number of nym-
phs found feeding on the plants 24 hours
after release was considered as having
been attacked by the varjetjes.

Antibiosis mechanism of host plants
en the leaf hoppers

Leal hoppet cultures were main-
tained separately on cotton plants
and the fecundity rate on different
varielies was assessed with serveral
single mating pairs. The leaf hoppers
were collected and released into each
plastic cage and a leaf lobe was inser-
ted into the cage. The leaf hoppers
were ajlowed to feed and oviposit on
the same leaf lobe for 8 days within

-
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which period the oviposition, ‘was
cempleted. The nymphs that hatched
out from rach lobe was counted; afi
removed once a day. The: progressive
total of daily haich was recorded
seporately for each variety. This expzr-
ment was replicated five fimes.

The percentage of nymphs be-
coming adults in respect of each of the
three varieties was estimated by rea-
ring newly hatched nymphs in batches
of five in each plastic cags. Thz
nymphal period was observed by aiic-
wing first instar nymphs to feed an
the healthy plants of the three varie-
ties and caging them with micro cages.
The adult longevity was studied by
collecting and caging individual adult
leaf hopper on single leaf lobes of the
plants.

Density of leaf hairs:

The hairs on the under and upper
surfaces of the lamina were determined
by counting the total number of hairs
per square centimetre area of fifth leaf
from the top. (Singh et 2/, 1972). The
total number of hairs in one cm length an
the upper and lower mid rib was countad
from the same leaf, Length of hairs was
measured from the lower mid rib,

RESUILTS AND DISCUSSION

i) Preference of the leaf hopper to
the host varieties,

a) Praference for feeding and
oviposition: the discriminating behavi-
our of jassids for the cotton varieties for
feeding and oviposition was noted. The
variety PRS 72 harboured as high as
30.96 nymphs showind its greater sus-
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ceptlbllny to the leaf hopper infestation,
The varieties GS 23 and HB 69 were
less .preferred with 18.88 and 10.32
nymphs per plant respectively indicating
their relative resistance (Table [). The
susceptible variety had a two hundred
per cent increase in the nymphal popula-
tion over the resistant varjety. The
suscapnbie and tolerent varieties re-
corded a population of 27.04 and 17.88
nymphs per plant respectively as agai-
nst only 10.68 in resistant HB 69
variety. indicating the preference of
the former two varieties for oviposi-
tion. (Table 1). Several workers repor-
ted that susceptible varieties of cotton
(Verma and Afzal, 1940 and Krishnanan-
da, 1973) and castor (Jayaraj 1968) are
highly preferred by the leaf hoppers.

if) Antibiosis Mechanism of resis-
tance in cotton

- The daia on the nymphal period,
percentage of nvm}pl:ns becoming adults

TABLE |1,

MON-PREFERENCE AND ANTIBIOSIS OF COTTON LEAF HOPPER

TABLE I. Preference of cotton varieties for
feeding and oviposition by the leal honper
(under glass house conditions)

ﬂ <] &h =]
Z e " = e
g2 8 2. =
el 2 z& 2
Variety E:E 28 38 25
BEf. 5L BS2_ EZ
e = e 1]
EB 5 —o5 €EB:z 9%
2°2 &3 223 23
PRS 72
(Susceplible) 30.96 200.0 27.04 15349
GS23 (Tolerant) 18.88 B2.9 17.88 67.4
HBEY (Resistant) 10.32 — 10.68 -
* Mean of five observaiions
Comparision of Levels of Levels of
significant effects significance significance
Between varieties (P=0.01) (P=0.01)
5.E. 0.65 0.50
C.0.(P==0.08) 1.86% 1.43%F

49 Significant at 17, level

Antibiosis tests - effect of cotton varieties on the fecundity, nymphal pariod and pereeniag?
of nymphs becoming adults (under giass house conditions -

Mean of five observations)

Fecundity Percontage Nymphal Percentage  Porcentags of rerceniaos

Variely per of increagse period in of decrease  nymphs bicom- of jnorazss
jossid  from HE 6%  days: from HE 69 ing adults over H2 £4

FRS 72 30.2 205.0 Q.36 43.2 651 100.7
{Suzceptiblo) (53.2)
GS 23 20.0 102.0 12.45 24,2 33.1 22,2
[Tﬂliﬂ'ﬁﬂ'{} {.3-5.1_}
HE 69 _ 8.3 - 16.48 - 12.8 -
[Resistant) {26.5)
C.E. 0.61 0.2 072
C.0. (F=0.05) 1. 74* 0.5g%% 2.0a7s

#* Significant st 17, loval

{Figures in parenihesis are transformal values).
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TAELE 11, Antibiosis tests - effect of cotton varicties on the lengevity of adults in days:.{u'ndnr nlai:_-:
house condition - Mean ol five observations) ' )

Adult longevity in days

Porcentage Puercentage " Percentage
Mariety hala of increase  Female ol increase  Mean  of increase
over HB 63 over HB 9 _aver HB 69
PEES 72 (Susceptibia) 12.87 75.6 16.46 91.3 14.66 B4
GE 23 (Tolerant} 10.46 42.7 14.06 63.5 12.20 - 54.0
KB &89 (Resistant) 7.33 - 8.60 s 7.96 —_
Mecn 10.22 —_ 13.04 — — —_—
Comparision of ]
siwnificant effects Levels of significance SE CD (P=0.01)
Eetween varieties (P=0.01) 0.23 Q.65
Beiween soxes (P=0.01) 0.18 0.61%»
Inieraction between sexes and varieties (F=0.01) 0.33 0.893%%

®% Sianificant at 19} level

=and fecundity revealed that resistant
HE 69 had less fecundity per leaf hop-
zer (9.9 nymphs) long nymphal period
{16.48 days) and percentage of nymphs
mecoming adults (19.9) compared to
high fecundity (30.2 nymphs), short
nymphal petiod (9.26 days) and high
seicentage of nymphs becoming adults
{64.1) in PRS72; while the wvariety
(:.5. 23 registered a moderate nymphal
mariod (12,48 days), fecundity (20.0
nymphs per leaf hopper) and 33.1 per
cent nymphs becoming adults (Table I1).
The longevity of females was found
to be higher in the susceptible PRS 72
vwhen compared to the resistant HB 69
(Tzble 1), In all the three varieties.
the females lived for a longer period
ihen the males with a mean period of
43,04 and 7.33 days for female and
mele respectively. Similarly Jayaraj
(1967) reporied a decrease in the fecun-
Zity, in the percentage of nymphs
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becoming aduits in adult longevity of
E. flavescens feeding on the resistant
castor variety. Similar influence due
to unfavourable host of £. fabae has
also been reported by Poos and Smith
(1931), Harrington (1941), Dahms and
Painter (1940). Carnahan er 5/. (1963)
observed a lowered fecundity of the
pea aphid on peas and its reproduction
was prevented in the resistant alfalfa
varieties. Chinch bugs fed on resistant
sorghums are also found to exhibit
reduced fecundity (Dahms, 1948).

Hair density and length of hairs

Hairiness is a complex character
involving several factors iike the hairi-
ness of stem or leaves, or petioles,
the length of hairs, the density of hair
cover and the type of hairs. Hariness
interferred with the feeding of inymphs
than adults (Parnel et a/. 1949) and
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TABLE-IV. Details of hairiness in resistant. tolerant and susceptible selections

{Muoan of fifieen observations)

Density of hairs Density of halrs No. of hairs
(No. of hairs/Sq.cm) (No. of hairs/Sq.m) in cm.length
] e = i
L] © £ o2 2
= o™ = = o
£ 286 § 288 F 2828 % 583 3 285
f & 28m & S € Sgm E B2%m E Sgo
Varply - §g:.t = ga::: - g:;:: N g;: - Co=
f o iEcfE BEc oB BB P i R Ee:
=) es=s S 2% o &s5& 5 &% 8 &3=
.7:_ -
}*S 72 (Susceptible) 3.66 88.5 8,11 91.70 19,55 75.8 17.4 788 0,22 725
Ao r
"'ﬁs g3 (que:am} 31.16 1.60 72.90 25.46 66.40 17,7 70.9 13.8 0.52 35.0
\HB 69 (Resistant) 3167 ~— 9780 — 80.67 - 822 — 0.80 -
{
hﬂ{:an ! 22.16 59.60 55,64 - 56.8 0.51
level of sianificance (P=0.01) (P=0.01) (P=0,01) (P=0.01) (P=0.01)
S'E, 1.60 2.18 2.08 2.85 0.018
C.D. {P=0.05). 4.57°% (6.23)* (5.94)%* (8.14) (0.050)**
** Significant at 1, lavel,
with oviposition (Husain and Lal, 1940). contributing resistance to hopper (Sikka

Hairiness at the junCture of the petiole  er2/. 1966 and Krishnananda, 1973).
with lamina was found to be more in

resistant selections. The senior author is thankful to

the Tamil Nadu Agricultural University
The results indiceted that lower for having permitted to publish the
lamina had higher density of trichomes dissertation material,
(59.6) compared to upper lamina (22.16 ).
The lower midrib had a higher number
of hairs than the upper midrib. The  carNAHAN. H.L, R.N. PEADEN, F.V. LIESER-
langth of hairs in the lower midrib MAN and R.K., PETERSON. 19863, Diffe:-
was ‘maximum in the resistant HB 69 ontial reactions of alfalia variesies  and
(0.80 mm) followed by 052 mm in the sglsctions to the pez aphid, Crop.  Ser.
tolerant GS 23 and 0.22 mm in the Vs
susceptible PRS 72. (Table IV). There DAHMS, R.G. 1948, Effect of dilferant varisties
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